WHAT IS CLAIMED IS: 

vl^. A nonvolatile semiconductor memory device 




comprising: 

a floating gate electrode , formed on a semiconductor 
region, for storing carriers/ injected from said 
semiconductor region ; 

a control gate electrode foi/ controlling a quantity of 

stored carriers by applying? a predetermined voltage to 

/ 

said floating gate elee1?rode; and 



.^d^ope; 

a source region f orn^dy|pn^:he semiconductor region on 
one of side regions oikAaid floating gate electrode and 
control gate electrode and a drain region formed in the 
semiconductor regioiy on the other of the side regions 
thereof; / 

wherein said drain region creates an electric field so 
that the carriers injected to said floating gate 
electrode are isubject to an external force having an 
element directed from said semiconductor region to said 
floating gate electrode. 



A nonvolatile semiconductor memory device 
comprising j 

a floating gate electrode fdrmed on a semiconductor 
region via a first dielectrip film; 

a control gate electrode^capacitively coupled with said 
floating gate electrod^' via a second dielectric film; 
and 

a source region ajp&i a drain region that are formed in 
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said semiconductor region on side regions of said 
floating gate electrode and control /gate electrode; 

wherein the end of said drain region faced with said 
source region has an embedded drain region extending 
toward said source region withoijjfc reaching the surface 
of said semiconductor region, anc~ 

a channel region is formed near the surface of said 
semiconductor region above said// embedded drain region in, 

3. The nonvolatile semiconductor memory device 

/ 

according to claim 2, further comprising an embedded 
region adjacent upper area tpat is formed in an upper 
part of said embedded drain region in the semiconductor 
region and has a conduction type opposite to that of 
said drain region. 

4. The nonvolatile semiconductor memory device 
according to claim 3 f wherein an impurity concentration 
in said embedded region adjacent upper area is higher 
than that in said semiconductor region. 

5. The nonvolatile// semiconductor memory device 
according to claim 3, wherein said embedded drain region 
has a conduction type //opposite to that of said drain 
region and an impurity// concentration lower than that in 
said embedded region adjacent upper area. 

6. The nonvolatile semiconductor memory device 
according to claim 2 ,j/ where in said embedded drain region 
has the same conduction type as that of said drain 

// 

region and an impurity concentration lower than that in 
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said drain region. 

7. The nonvolatile semiconductor memory device 
according to claim 2, I further comprising an embedded 
region adjacent lower area that is formed in the lower 
part of said embedded drain region in said semiconductor 
region and has a conduction type opposite to that of 
said drain region. 

8. The nonvolatile semiconductor memory device 
according to claim 7 ,j wherein an impurity concentration 
in said embedded region adjacent lower area is higher 
than that in said semsLconductor region. 

9. The nonvolatile semiconductor memory device 
according to claim 2, 

wherein said semiconductor region has a stepped portion , 
said floating gate electrode is formed astride said 

stepped portion, and 
said drain region and embedded drain region are formed 

under a lower side of the said stepped portion. 

10. The nonvolatile semiconductor memory device 
according to claim 2, wherein the carriers located in 
said channel region under said floating gate are subject 
to a force element of the electric field perpendicular 
to the surface of said semiconductor region when a 
predetermined voltage is applied to said control gate 
electrode or said drain region. 

11. The nonvolatile semiconductor memory device 
according to claim 2, wherein said control gate 
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electrode is formed above said floating gate electrode. 

12. The nonvolatile semiconductor memory device 
according to claim 2, wherein said control gate 
electrode is formed on said semiconductor region in the 
vicinity of the side of said floating gate electrode. 

13. A nonvolatile semiconductor memory device 
manufacturing method comprising the steps of: 

forming an embedded drain ^region by injecting a first 
impurity in a semiconductor/ region so that a top of said 
embedded drain region doesf not reach the main surface of 
said semiconductor region'; 

/ 

forming a gate dielectric film on the main surface of 
said semiconductor region; 

forming first and second gate electrodes on said gate 
dielectric film so / that the first gate electrode 
capacitively coupuec\ with the second electrode is 

1/ 

located above said ^embedded drain region; and 

injecting a second impurity into said semiconductor 
region, using sa|d first and second gate electrodes as 
masks, to form ya source region in said semiconductor 
region on one of side regions of the first and second 
gate electrodes, and a drain region in the other of the 
side regions thereof under said first gate electrode so 
that it contacts said embedded drain region. 

14. The ^nonvolatile semiconductor memory device 
manufacturing method according to claim 13, further 
comprising I the step of forming an embedded region 
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adjacent upper area above a formation region to be 
formed as said embedded drain region in said 
semiconductor region by selectively injecting a third 



formed as said embedded drain region in said 
semiconductor region by/ selectively injecting a third 

/ 

impurity having a conduction type opposite to that of 



impurity having a conduction type opposite to that of 

// 

5 said second impurity into said semiconductor region 

prior to the formation of said^/gate electrode. 

15. The nonvolatile semiconductor memory device 

/ 

s- manufacturing method according to claim 13 , further 

C / - 

p comprising the step of /forming an embedded region 

ri / 

r^jlO adjacent lower area under a foramtion region to be 

W 

pa 

2 

ry 

jpj . , , fli , // 

m saxd second impurity into ^said semiconductor region 

15 prior to the format i'ohTtof .s€id gate electrode. 

X ' 

16. The nonvolatile semiconductor memory device 

manufacturing method according to claim 13 , wherein the 

/ 

/ 

step of forming said gate electrode includes the step of 

i 

forming said second gate electrode above said first gate 
20 electrode via a capacitance dielectric film. 

17. The nonvolatile semiconductor memory device 
manufacturing method according to claim 13, wherein the 
step of forming said gate electrode includes the step of 
forming said first gate electrode on the side of said 

2 5 second gate electrode via a capacitance dielectric film. 

J 

18. The j nonvolatile semiconductor memory device 
manuf acturin ; g method according to claim 13, further 
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comprising the step of forming a stepped portion above a 
formation region to be formed as said embedded drain 
region in said semiconductor region prior to said gate 
dielectric film formation step, /so that the lower stage 
5 of said stepped portion is the side of said drain region, 

wherein said first gate electrode is formed astride said 

stepped portion in said gate electrode formation step. 

/ 

19. The nonvolatile semiconductor memory device 

/ 

H* manufacturing method according to claim 13 , further 

O10 comprising the step of forming a stepped portion above a 

P I 

hi formation region to be formed as said embedded drain 

=P / 

W region in said semiconductor region prior to said 

!* / 

=T* / 

a embedded drain region formation step, so that the lower 

M / 

RJ stage of said stepped portion is the side of said drain 

g - ! ' 

0115 region, wherein saddV^irs*/ gate electrode is formed 

W \ I 

M« astride said steppe^Jf portion in said gate electrode 

formation step. 

20. The nonvolatile semiconductor memory device 
manufacturing method according to claim 13, wherein the 

2 0 conduction type of^said first impurity is the same as 

that of said second impurity and the concentration of 
said first impurity is lower than that of said second 
impurity. ' 

21. The nonvolatile semiconductor memory device 
25 manufacturing method according to claim 14, wherein the 

conduction type of said first impurity is different from 
that of said second impurity and the concentration of 
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